Abstract: This study was conducted between March and July of 2010 in the area of Yubudo (Is.) in order to assess its avian fauna. A total of 39,121 counts of 37 species were observed over 5 sessions. Important dominant species included the dunlin (Calidris alpine) (48.0%), followed by the bar-tailed godwit (Limosa lapponica) (26.2%), far eastern curlew (Numenius madagascariensis) (5.2%) and the great knot (Calidris tenuirostris) (5.1%). Among the dominant species, the dunlin and the bar-tailed godwit showed significant increase in count, while the great knot showed a decrease. The far eastern curlew, eastern oystercatcher (Haematopus ostralegus) and the Indian curlew (Numenius arquata) did not show any significant difference when compared to previous studies, in terms of both migratory bird count and migratory pattern. Such migratory pattern of dominant species seems to be the result of large scale environmental changes.
Introduction
Geographically, Korea's location is significant as the passing zone and wintering pond for various aquatic bird species, including swimming birds and wading birds, which live in Siberia, Manchuria and Mongolia. The Yellow Sea, especially with its wide reclaimed land and wetlands, serves as an internationally significant habitat for aquatic birds (Scott, 1989) . Yubudo, which is located at Geum Estuary of the Yellow Sea, has tidal flats, which is an important breeding ground for aquatic birds, and Yubudo is also known as a significant habitat for eastern oystercatcher, which is protected by the government . Over 70,000 counts of aquatic birds are found in the area of Yubudo, and the area provides habitation for a number of government protected species, including the eastern oystercatcher, far eastern curlew and the black faced spoonbill (Platalea minor), marking the area's significance. Furthermore, a total surface area of 15.3 km 2 of Yubudo, Janghang-eup, Seocheon-gun and parts of Seomyeong, Biin-myeon and Jongcheon-myeon were designated as a protected mudflat (Ministry of Land, Transportation and Maritime Affairs, 2008) . However, the area in study of Yubudo is experiencing a number of large-scale developments which may bring environmental changes, including the tide embankment construction in Saemangeum and the construction of the LNG power plant. The only existing study on the avian fauna of the region of Yubudo which is influenced by such developments is a study on the Waterbirds and management measures of the birds by Lee et al. (2002) , and while the Ministry of Environment has been conducting continuous research since 1999, there has only been a single case of winter studies, which points that there is insufficient amount of information regarding the overall avian fauna.
Therefore, this study was conducted in order to provide basic information necessary for future protective management upon the analysis of spring time aquatic birds found in the areas of Yubudo which face pressure from aforementioned developments.
Materials and Methods
The study area of Yubudo is geographically located in Janghang-eup, Seocheon-gun of Chungcheongnam-do, and is an inhabited island located in the Geum Estuary with a surface area of 0.7 km 2 (Fig. 1) . The region is characterized by wide mudflats. In terms of the avian fauna, the study was conducted for 5 months between March and July of 2010. Bird observation was done using a field scope (Nikon, ×20~60) in order to conduct point census. The analysis of the study included only aquatic birds and birds of prey, and species categorization and identification (scientific name, English name) were done in accordance with the document by Howard & Moore (1998) and Lee et al. (2000) . Identification of aquatic birds, including wading birds was done using documents by Hayman et al. (1986) , Lee (2000) and Kang et al. (2010) . In terms of government *To whom correspondence should be addressed.
Tel: +82-42-825-6477 E-mail: okth2000@kienv.co.kr protected species, natural monument species were identified using the Cultural Heritage Administration of Korea's Encyclopedia of Natural Monuments (2003) and the NIER (2006) . In terms of the analysis of colonies, Dominance was used in order to assess dominant species, and analysis of bird count change was conducted using the maximum count values of every month for only aquatic birds. Document by Lee et al. (2002) was used as the basic document for analysis. The equation used for the analysis is as follows.
RD=ni/N×100(%)
ni: count of a specific species, N: total bird count of all species
Results and Discussion
A total of 39,121 birds of 37 species were found during the time of study (Appendix 1). The most dominant species was the dunlin (48.0%), followed by the bar-tailed godwit (26.2%), far eastern curlew (5.2%) and the great knot (5.1%) (Fig. 2) . In a past study (Lee et al., 2002) , a total of 73,308 bird count of 52 species were observed, with the dominant species including the great knot (33.8%), common shelduck (Tadorna tadorna) (10.9%), dunlin (9.0%), Kentish plover (Charadrius alexandrinus) (5.7%), and the spot-billed duck (Anas poecilorhyncha) (5.6%). In comparison to this past study, the results of this study, done during spring, which is included in the time frame between March and July, did not show significant difference in terms of species count, at a total of count of 53,788 birds of 36 species, but in terms of bird count, a significant decrease was observed. April showed the highest count and species diversity at 34,025 birds of 23 species, and this result matched past findings that increased species and bird count are associated with spring time migration.
6 species, including the dunlin, bar-tailed godwit, far eastern curlew, great knot, eastern oystercatcher and the Indian curlew, were analyzed using the document on spring time bird migration by Lee et al. (2002) (Fig. 3) . While the dunlin and the bar-tailed godwit, which are important dominant species, showed significant increase, the great knot showed a drastic decrease in count. The far eastern curlew, eastern oystercatcher and the Indian curlew did not show significant difference in both bird count and migratory pattern when compared to past studies.
A total of 8 government protected species were observed in the area of Yubudo. Among these, a single species of the eastern oystercatcher was observed as a natural monument designated by the Cultural Heritage Administration of Korea, and in terms of Class-I endangered species as designated by the Ministry of Environment, two species of the spoon-billed sandpiper (Eurynorhynchus pygmeus) and the spotted greenshank (Tringa guttifer) were observed. 4 species of Class-II endangered species, including the Eurasian hobby (Falco subbuteo), Saunder's gull (Larus saundersi), eastern oystercatcher, and the far eastern curlew, as designated by the Ministry of Environment, were observed. The eastern oystercatcher especially was observed breeding in Yubudo, and with count of over 3,000 (Lee et al., 2002), playing an important role as a habitat for the eastern oystercatcher. Furthermore, the highest bird count observed during spring time in Yubudo was 39,180, which is higher than the set condition for 20,000 counts to become a Protected Yeonan Marshland. 6 species, including the eastern oystercatcher, bar-tailed godwit, Indian curlew, far eastern curlew, dunlin and the spotted greenshank, were observed as species which include over 1% of the global population (Table 1) . Therefore, Yubudo is not only significant as a habitat for government protected species, but also as a habitat for international aquatic birds.
Future damage to Yubudo may have a significant detrimental effect on the habitat of aquatic birds, and it is predicted that the protection of the ground used as resting grounds for aquatic birds and the mudflats of Yubudo is highly important. Currently, the Yubudo area is designated as a protected mudflat, but since the protected area is relatively small, it is expected that there is a need to expand the surface area of the mudflat, including Yubudo, Daejukdo (Is.) and Sojukdo (Is.) to be protected.
The result of the study showed that there was a change in the dominant species within the past 10 years in Yubudo, and there was also change in the maximum migratory period and bird count of the main dominant species. The migratory habit of the main dominant species is closely related to the distribution of benthos, which are food supplies (Park, 2002) . The changes in zoobenthos colonies, which serve as food for shorebirds, seem to be due to largescale tide embankment construction and changes in the surface layer sedimentation due to change of sea water (Park, 2002; An et al., 2006) . The completion of the Saemangeum tide embankment construction in 2004 caused changes in the nearby mudflat's sedimentary environment and the changes in the benthos colonies, which serve as food supplies for shoerbirds (An et al., 2006) . Therefore, it is assessed that the completion of the Saemangeum tide embankment has influenced the sedimentary environment of the area of Yubudo surrounding Saemangeum. Such environmental changes seem to have caused the changes in the zoobenthos colonies of the Yubudo mudflats, and this is expected to have caused changes in the individual bird count of the main dominant species. However, this study did not include continuous observations. Furthermore, since the study was conducted only during spring time, it does not represent the entirety of the overall bird fauna of the area. Therefore, it is predicted that further continuous and systematic studies of the bird fauna of Yubudo will allow the detection of changes in the bird fauna caused by environmental changes. [Received on October 26, 2010] 
